Pharmacogenetics of oral anticoagulant therapy.
The identification of the genes encoding CYP2C9, the principal metabolizing enzyme of the coumarins, and VKORC1, the molecular target for coumarins, has strongly stimulated the research on pharmacogenetics of vitamin K antagonists, also designated as coumarins. From 1999 to 2004 a number of observational studies firmly established associations between being carrier of the CYP2C9*2 and especially the CYP2C9*3 allele and reduced coumarin dose requirements and increased risks of overanticoagulation and even major bleeding compared to CYP2C9 wild type patients. The identification of the VKORC1 gene in 2004 gave rise to more observational studies, which mostly indicated a larger contribution of variants of these gene to the interindividual variability in dose requirements. However, whereas overanticoagulation in the initial period of therapy appears to be associated with VKORC1 as well as CYP2C9 genotype, the CYP2C9 genotype could be a more important predictor for major bleeding and retarded stabilisation. The recent discovery that only one single nucleotide polymorphism in the VKORC1 gene, the -1639G>A polymorphism, is representative for VKORC1 activity and the recent conclusion from a genome-wide scan that VKORC1 and CYP2C9 are the only genes with relevant effects on coumarin response, seem to be definitive demarcations of the genetic information which could be needed for improvement of the existing coumarin dosing algorithms. The observational studies from the last decade provided valuable insights into the effects of genetic factors on variability in coumarin response. During the forthcoming years randomized clinical trials are needed to evaluate whether this genetic information will improve the benefit-risk ratio of coumarins.